Objective: to describe changes in functional status of community-dwelling Spanish elderly people, followed for 2 years, and to identify socio-demographic and health characteristics that predict functional change. Method: we have analysed data from the first two waves of the longitudinal study, Ageing in Leganés, from a representative sample of community-dwelling people aged 65 and over (n ¼ 1273). Functional status was categorized according to a hierarchical scale as: completely functional, with functional limitations, with instrumental activities of daily living (IADL) disability, with activities of daily living (ADL) disability or deceased. Multinomial logistic regression was used to estimate the predictive value of selected 1993 socio-demographic and health status variables on 1995 functional status. Results: prevalence of disability based on dependency in any of seven ADL items was 15.5%. Half of the respondents were disabled in at least one of 10 IADLs. Some improved functionally, others deteriorated. Men were more likely to recover function while women were more likely to enter and to remain in the IADL state. Socioeconomic factors were associated to baseline functional status and to functional status change on bivariate analysis. Number of chronic diseases, presence of cognitive problems and depressive symptoms predicted transitions, even after controlling for baseline functional status. Conclusion: although estimates of prevalence of disability among people over 65 are higher in Spain than in other European and North American countries, the pattern of functional changes, both in the direction of improvement and decline, seems to be similar.
Introduction
Most studies on the dynamics of disability in old age are based on analyses of a few large US national [1, 2] or local samples [3] [4] [5] [6] . Few studies have been published on elderly populations of European countries [7] [8] [9] [10] . Some studies have found changes in activities of daily living (ADL) disability levels or instrumental activities of daily living (IADL); functional limitations have rarely been considered.
The availability of longitudinal data on an elderly population living at home in a Madrid suburb provided the opportunity to: (i) estimate prevalences of functional limitations, IADL and ADL disabilities in Southern Europe, (ii) examine improvement or decline between functional states and (iii) evaluate the significance of a set of functional status predictors.
Material and methods

Population and sample
The longitudinal study, Ageing in Leganés [11] , focuses on a population aged 65 and over living in their homes in Leganés, a city of 171 400 inhabitants. In 1993, an age-and sex-stratified sample of 1564 elderly people was obtained from the municipal census. Data were collected during two home visits. Information was gathered on functional status, health, use of services, socio-economic conditions and social support. The response rate was 83% for the first questionnaire, with 90% agreeing to the second interview. Out of the 1273 respondents with complete data in 1993, 810 were reinterviewed in 1995. Between 1993 and 1995, 146 subjects died, 14 were institutionalized and 69 had moved out of Leganés; 234 were repeatedly absent from home or refused to answer the questionnaire in 1995.
Functional state measurements
Functional limitations were defined as difficulty in performing upper and lower limb movements [12] . They were assessed with responses to the following question: ''How difficult is it for you to (i) pull or push a large object, such as an armchair, (ii) bend over, crouch or kneel, (iii) stretch your arms above your shoulders, and (iv) pick up or handle small objects?'' IADL disability was defined as needing assistance to carry out any of 10 instrumental (or extended) activities of daily living, derived from the Lawton scale [13] . ADL disability was defined as needing assistance in seven basic activities of daily living used in the Established Populations for Epidemiological Studies of the Elderly Resource Data Book [14] : bathing, dressing, going to the toilet, transferring from bed to chair, eating, grooming and walking across a small room.
Functional status was derived from a hierarchical classification of functional limitations, IADL, and ADL disability. Respondents were classified as completely functional if they did not report any functional limitations, IADL or ADL disability; as functionally limited if they reported any physical limitations but no IADL or ADL disability; as IADL disabled if they had any disability in IADL but none in ADL; and finally, as ADL disabled if they had any disability in ADL.
Mortality, institutionalization and losses to followup were documented. Mortality was confirmed by examining the municipal vital statistics register and reports on institutionalization were confirmed in a special follow-up in 1996. In this analysis, those who had died or who were in care were merged into one category due to the small number of institutionalized subjects (n = 14). Education level was categorized as illiterate, none, some schooling or complete primary schooling. Occupation was the job held for the longest period in the respondent's or their spouse's lifetime. Income was grouped into six categories.
Three indicators assessed health status: number of chronic conditions, cognitive deficit and depressive symptoms. Presence or absence of 13 chronic conditions was ascertained. The number of chronic conditions reported was used as an indicator of co-morbidity. Having at least one error on the Short Portable Mental Status Questionnaire [15] was an indicator of cognitive problems. Depressive symptomatology was assessed using the Center for Epidemiological Studies Depression Scale cut-off point of 16 and over [16] .
Statistical analysis
The data weighted according to the sampling scheme were used to generate the functional status transition table. For the analysis of factors predictive of functional status in 1995, given the baseline functional status, a multinomial logistic regression was fitted. The multinomial logistic regression procedure is used when an outcome variable has more than two categories, one of the categories being used as a reference. Factors were entered into the equation in three steps: first, demographic variables; second, socio-economic variables; and, third, physical and mental health indicators. At each step, the variables in each block were eliminated if they did not reach statistical significance (P < 0.05) but retained in the analysis if they attained significance when first tested. Some of the predictor variables' categories were grouped to avoid cells with a small number of cases in the multivariate analysis.
Results
Age, gender and education distributions in Leganés are similar to those of the Spanish elderly population (Table 1) [17] . Educational and income levels are low in Leganés; almost one-fifth of elderly people are illiterate and half have incomes below £225 a month. Most were manual workers and many were farmers before retirement.
The 1995 respondents were not different from those lost to follow-up in most of the demographic, socio-economic and health status characteristics included in Table 1 . However, those lost to follow-up had lower incomes and fewer depressive symptoms than the 1995 respondents did.
Prevalence of functional limitations and IADL and ADL limitations
Only 17.7% of Leganés subjects had no limitations or disabilities in 1993 (Table 2) . Almost half were disabled in at least one IADL. Those limited in their functional capacity only were 20.6%; ADL disability levels reached 15.5%, a figure somewhat lower than the 19.7% figure obtained from a study of a representative sample of older people in Madrid [18] .
Respondents to the 1995 follow-up were less disabled in 1993 than the 1993 respondents ( Table  2 ). More than half (54.4%) of those alive but lost to follow-up in 1995 had IADL disabilities in 1993, compared with 43.5% of the 1995 respondents.
Functional improvement or deterioration
Changes in functional status were obtained for two age groups (Table 3a) and for men and women (Table 3b ). The proportion of elderly people with the same functional status in 1993 and 1995 is lower than the proportion of elderly who changed their status: only 27.7% with functional limitations in 1993 remained in that state in 1995; 43.4% of those with IADL and 27.4% of those with ADL had the same status in both periods. The status of half of the respondents with complete function in 1993 remained unchanged between 1993 and 1995.
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The probability of dying increased with the degree of disability: 3.3% of those with no functional limitations in 1993 were dead in 1995, while 24% of those with ADL disability died in the same period. Also, the probability of being lost to follow-up increased with increasing disability, except for old people who needed help with everyday activities. These people are less mobile than those with less severe disability, and few nursing home beds are available.
Functional status between 1993 and 1995 both improved and declined. Changes in functional status were more frequent in those with complete function and ADL disability than for those with functional limitations and IADL disability. Respondents with functional limitations in 1993 were as likely to improve as to worsen. Movements in and out of ADL disability from 1993 to 1995 were either to IADL disability or to death. The patterns of change in function altered with age: (i) there were fewer people aged 75 and over remaining in their baseline status of complete functionality and ADL disability than in the 65 to 74 age group; (ii) stability was approximately the same at every age for functionally-limited subjects and for those with IADL disability; (iii) compared with the youngest group, those 75 and over were more likely to remain more dependent, had lower rates of restoration of function and their mortality and institutionalization rates were higher.
Men had higher mortality rates at all stages; regardless of their 1993 state, women's probability of dying was between one-quarter and a half less than that of men. Those men who survived were more prone to stabilise in a state of independence compared with women, and moved more often than women from a state of reduced activity to complete independence. Women moved twice as often as men from the most severe state of disability (ADL) to a less severe state (IADL).
Predictors of 1995 functional status
All bivariate associations between functional status in 1995 and the socio-demographic and health characteristics considered in this study were significant at P < 0.001 in the expected direction. Functional decline occurred more frequently in very old people, in women, the less educated, manual workers and those on low income. The number of chronic conditions, degree of cognitive deficit and numbers of depressive symptoms increased probabilities of functional decline. Table 4 presents odds ratios obtained from the final multinomial logistic regression model for five outcome states. The reference category is the state of complete function in 1995.
Odds for functional limitations in 1995 were between 2.4 and 3.8 times higher for 1993 respondents with functional limitations compared with those with complete function. Odds for being in an IADL or ADL functional state in 1995 increased for those with severe functional states in 1993. For example, odds for moving from IADL in 1993 to ADL in 1995 were 10 times higher than odds for moving from complete function in 1993 to ADL in 1995, and odds for staying with ADL were 170 times higher than from moving from complete function towards ADL. Mortality or institutionalization were more frequent with more severe functional states in 1993.
Controlling for baseline functional status, few predictors remained significant. The odds for changes toward more severe functional status were usually higher for women than for men. Chances for women to change from complete function to functional limitations were 2.1 times higher than for men, and 1.6 times higher when changes towards IADL were considered.
Education was related significantly to functional status when only socio-demographic variables were considered. It lost significance when health status variables were entered in the model. Three indicators of health status were related to functional status: chronic conditions, cognitive deficit and depressive symptoms. Odd ratios were in the expected direction: poor health in 1993 was predictive of deterioration of functional status between 1993 and 1995. For example, respondents with four chronic conditions or more were 10 times more likely than respondents with none or only one chronic conditions to move from complete function to impairments in ADL. Thus, compared to the odds for being completely functional in 1995, respondents with four or more chronic conditions were having higher odds to be impaired in ADL than to move in any of the two other less severe functional states. Cognitive problems were predictive of changes toward ADL disability, while depression was predictive of changes towards IADL and ADL.
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Discussion
We found that older people's capabilities may decline or improve. This has also been found in the USA [19] and in the UK [9] . Branch and Ku [20] concluded that differences in long-term care organizations could modify changes between functional states. History and social structure influence disability rates [21] : in Spain, the elderly population has lived through an unusually difficult historical period. Formal long-term care is scarce and the family takes almost full responsibility for care.
Comparison of functional status frequencies and changes in dependency levels between countries is hampered by methodological difference [22] in definitions and wording of questions. Nonetheless, prevalences of disability in Leganés seem to be much higher than in the US studies: in Leganés, only 38.8% are free of IADL or ADL disability, a low figure compared with the figures reported by Manton et al. (78.1%) [21] and others [1, 6] . However, estimates of disability prevalence in Leganés are similar to those found in the rest of Spain [23, 24] , with the exception of Catalonia [25] . Observed differences in disability prevalence could be due to: (i) cohort effects-the incidence of disability could be higher in Spain, or its onset may occur at an earlier age due to a higher prevalence of chronic conditions [26] ; (ii) lower rates of institutionalization [27] ; or (iii) differences in living arrangements, since only 11% of those over 65 live alone in Leganés, and family help is widely available in the home [28] .
Stability in functional limitations is lower than stability in the state of complete independence. The rate of transition from functional limitations to complete function is similar to the rate from functional limitations to IADL disability. This finding has implications for long-term care since: (i) some individuals with functional limitations can return to complete independence, (ii) almost one-quarter of the functionally limited shift toward IADL disability, and (iii) IADL disability represents a plateau where many people remain. Thus, if efficient interventions in older people with functional limitations are to be implemented, reduction in the prevalence of IADL disability may be expected.
Men and women experience different transitions and their health care needs may be different [29] . Since at every functional status level men die at higher rates than women do, they should need more medical care. The lower movement of women from functional limitations to full function may signal a need for more care at this level.
With regard to the multivariate regression results, only some of the considered factors are added to baseline functional status as predictors of the 1995 functional status, even though all of the variables included in the regression equation were significantly associated to the 1995 functional status in a bivariate relation. As in other studies, cognitive factors are predictors of transitions towards more advanced disability states [7, 30] , and co-morbidity [31] [32] [33] [34] [35] [36] and depression [37, 38] are known risk factors for onset of disability. The significant bivariate relationships between functional status and socio-economic characteristics suggest that they might represent long-term factors in the genesis of functional status in old age.
Key points
• Less than 40% of people aged 65 and over living at home in Spain were free from disability in daily activities.
• This high prevalence of disability in the community may be related to the small numbers of nursing homes.
• Over 2 years, some people's functional abilities improved whilst others' worsened.
• Prevention efforts should be focused on earlier stages of disability.
